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© A process for production of a bag having linear ribs. 



© A process for production of a bag having linear 
ribs (7) uses an apparatus for forming linear ribs 
which comprises a plate mold (71) having linear 
protrusions on both faces thereof and upper (72) and 
lower (73) female molds placed at both sides of the 
mold, having penetrated linear cavities at positions 
corresponding to those of the linear protrusions and 
capable of opening and closing as desired. Multi- 
layer resin films are inserted between the plate mold 
and the female molds. The molds are heated and 



pressed to each other to prepare multi-layer resin 
films having linear ribs. A bag is produced using the 
multi-layer resin film having linear ribs thus pre- 
pared. Ribs convex to the outside can be formed on 
the multi-layer film comprising a layer of a resin 
having a low melting point at the inside and a layer 
of a resin having a high melting point at an outer 
side thereof. The self-supporting bag produced by 
the process has a higher stiffness. 
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BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a process for 
production of a bag having linear ribs which uses a 
resin film having linear ribs and enhanced stiffness 
as the material thereof and is suitable for produc- 
tion of a self-supporting bag. 

2. Description of the Related Art 

Bags made of resin films to which the self- 
supporting property is provided by the structure of 
gazette folding at the bottom have heretofore been 
known. 

However, the upper part of these bags has 
lower stiffness even though the bottom part has the 
self-supporting property provided by the structure 
of gazette folding. Particularly when the bag con- 
tains a small amount of a content, the bag shows 
inferior stability of the self-supporting property, 
such as bending down of the upper part of the bag. 

To solve the problem described above, the 
present inventors already proposed a self-support- 
ing bag having higher stability in shape, in which a 
multi-layer resin film containing a resin layer of a 
high melting point and higher toughness is used, a 
shape having a constriction at the upper part of the 
bag is adopted and ribs are formed at the surface 
of the film for the bag to enhance the self-support- 
ing property (International Patent Application Laid- 
open No. WO 92/21581). 

The bag made of a multi-layer resin film and 
having ribs proposed above uses a material sheet 
of a multi-layer resin film containing a layer of a 
heat adhesive resin having a low melting point and 
heat sealing property at the inside of the film and a 
layer of a resin having a high melting point and 
higher toughness at the outside of the film. 

In this technology, it is difficult to mold the 
layer of a resin having a high melting point in the 
material sheet of the multi-layer resin film into the 
form of ribs. Thus, ribs are formed on the inner 
face of the film for a bag by varying thickness of 
the layer of a heat adhesive resin by pushing a 
heated mold against the layer of a heat sealing 
resin having a low melting point while the layer of 
the resin having a high melting point is kept in a 
flat shape. Because of this situation, the ribs herein 
are formed on the inner side of the bag in a 
corrugated shape. 

The rib formed on the inside of a bag in a 
corrugated shape has a shortcoming that the effect 
of enhancing stability of the shape of a bag is 
insufficient because the shape of the bag is convex 
to the outside and a ridge of a rib protruded to the 
inside has small resistance to inward deformation 
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of the bag. 

As described above, when a film forming a bag 
has good stiffness, handling of the bag, such as 
discharge of content and storage of the bag, can 
s be conveniently made not only when the bag is a 
self-supporting bag but also when the bag is a 
simple packaging bag. Thus, a bag having linear 
ribs which is formed from a film having ribs and 
still more improved stiffness is generally useful. 

10 

SUMMARY OF THE INVENTION 

The present invention accordingly has an ob- 
ject of providing a process for production of a bag 

75 made of a multi-layer resin film containing a layer 
of a resin having a low melting point at the inside 
thereof and a layer of a resin having a high melting 
point at the outside thereof, and having enhanced 
stiffness by providing the bag with ribs convex to 

20 the outside of the multi-layer resin film forming the 
bag. 

As the result of extensive studies by the 
present inventors, it was considered that stiffness 
of the convex surface of a packaging bag can be 

25 increased by forming ribs convex to the outside in 
the layer of a resin having a high melting point and 
high toughness at the surface of the bag. Thus, it 
was mentioned that, when the heat sealing resin at 
the inner layer is molded by melting into a shape 

30 convex to the outside and then the shape convex 
to the outside is fixed by cooling the resin, the 
layer of the resin having a high melting point is 
deformed to a shape similar to the shape of the 
layer of the resin having a low melting point and 

35 ribs convex to the outside can be formed also on 
the layer of a resin having a high melting point and 
that ribs are formed by deformation of the layer of 
a resin having a high melting point and high tough- 
ness at the outside face of the bag without heating 

40 the layer of the resin having a high melting point to 
a temperature above the melting point. The present 
invention has been completed on the basis of these 
considerations. 

Accordingly, the present invention provides [1] 

45 a process for production of a bag having linear ribs 
comprising: 

(1) a process of forming linear ribs on material 
sheets of a multi-layer resin film which com- 
prises: using an apparatus for forming linear ribs 

so which has a mold of a plate shape having linear 
protrusions on both faces thereof, an upper fe- 
male mold and a lower female mold placed, 
respectively, at the upper side and the lower 
side of the mold, having penetrated linear cav- 

55 ities at positions corresponding to the linear 

protrusions on both faces of the mold and ca- 
pable of opening or closing as desired, and an 
upper heating panel and a lower heating panel 

2 
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placed, respectively, at the upper side of the 
upper female mold and at the lower side of the 
lower female mold and capable of opening or 
closing as desired, placing the material sheet of 
a multi-layer resin film containing a layer of a 
heat adhesive resin having a low melting point 
as a surface layer thereof in each of the space 
between the mold and the upper female mold 
and the space between the mold and the lower 
female mold in such a manner that the layers of 
the heat adhesive resin having a low melting 
point are faced to the mold, pushing the material 
sheets of the multi-layer resin film at linear parts 
over or below the linear ribs on both faces of the 
mold into the linear cavities in the female molds 
by pressing the upper female mold and the 
lower female mold toward the mold with a driv- 
ing mechanism of the female molds or with 
compression of the heating panels from outside 
of the female molds, and moving the upper 
heating panel and the lower heating panel heat- 
ed to a temperature of or above the softening 
point of the heat adhesive resin having a low 
melting point toward the mold from outside of 
the female molds with a driving mechanism of 
the heating panels; 

(2) a process of heat sealing the material sheets 
of the multi-layer resin film having linear ribs at 
the parts corresponding to the peripheral heat 
sealing parts necessary for forming a desired 
bag; and 

(3) a process of cutting off and separating the 
bag from the heat sealed material sheets of the 
multi-layer resin film having linear ribs. 

The present invention also provides [2] a pro- 
cess for production of a bag having linear ribs as 
described in [1], wherein the process comprises (4) 
a process of fixing the linear ribs by cooling imme- 
diately after the process (1). 

The present invention also provides [3] a pro- 
cess for production of a bag having linear ribs as 
described in [1] or [2], wherein the process (2) 
comprises inserting a separate folded material 
sheet of a multi-layer resin film for the bottom part 
between edges of the two material sheets of a 
multi-layer resin film in such a manner that the 
layers of the heat adhesive resin are faced to each 
other and the edges of the two material sheets and 
the inserted folded sheet form a W-shape, connect- 
ing the two material sheets of a multi-layer resin 
film as a continuous sheet through the folded ma- 
terial sheet of a multi-layer resin film for the bottom 
by heat sealing each end of the folded material 
sheet of a multi-layer resin film for the bottom 
separately to each lower edge of the material 
sheets of a multi-layer resin film, and heat sealing 
the parts corresponding to the side edge parts of a 
bag. 
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The present invention also provides [4] a pro- 
cess for production of a bag having linear ribs as 
described in [1], [2] or [3], wherein the mold has a 
cooling mechanism. 

5 The present invention also provides [5] a pro- 

cess for production of a bag having linear ribs as 
described in [1], [2], [3] or [4], wherein the upper 
female mold and the lower female mold are made 
of a thermally insulating material or have a cooling 

10 mechanism. 

The present invention also provides [6] a pro- 
cess for production of a bag having linear ribs as 
described in [1], [2], [3], [4] or [5], wherein the 
linear ribs have a planar shape of vertical curved 

is lines, vertical straight lines, inclined curved lines, 
inclined straight lines or a combination of these 
lines. 

The present invention also provides [7] a pro- 
cess for production of a bag having linear ribs as 
20 described in [1], [2], [3], [4], [5] and [6], wherein 
the bag has side edges having a shape with con- 
striction. 

The present invention also provides [8] a pro- 
cess for production of a bag having linear ribs as 

25 described in [1], [2], [3], [4], [5], [6] and [7], 
wherein the multi-layer resin film of the material 
sheet has the outermost layer of a resin having a 
melting point higher than that of the heat adhesive 
resin in the innermost layer and the heating panels 

30 are heated to a temperature higher than the melt- 
ing point of the heat adhesive resin and lower than 
the melting point of the resin of the outermost 
layer. 

The present invention also provides [9] a pro- 
35 cess for production of a bag having linear ribs as 
described in [1], [2], [3], [4], [5], [6], [7] and [8], 
wherein the bag has the self-supporting property. 

Other and further objects, features and advan- 
tages of the invention will appear more fully from 
40 the following description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be described with reference 
45 to the accompanying drawings, wherein: 

Figure 1 is a chart showing a process for pro- 
duction of a bag having linear ribs as an exam- 
ple of the present invention. 
Figure 2 shows an expanded view of the pro- 
50 cess of forming ribs in the example of the 
present invention. 

Figure 3 shows a sectional view of the process 
of forming ribs in the example of the present 
invention. 

55 Figure 4 shov/s another sectional view of the 

process of forming ribs in the example of the 
present invention. 
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Figure 5 shows a plan view of the material sheet 
prepared in an example of the present invention 
from which bags are continuously formed. 
Figure 6 shows a plan view of the self-support- 
ing bag having ribs produced in the example of 
the present invention. 

Figure 7 shows a sectional view of the self- 
supporting bag having ribs produced in the ex- 
ample of the present invention. 
Figure 8 shows a perspective view of the pack- 
aging bag having ribs of the present invention 
containing a fluid commercial product. 
Figure 9 shows a chart describing the process 
of production which shows order of producing a 
bag using a multi-layer resin film having ribs. 
Figure 10 shows a sectional view of the laminate 
structure of the material used in the process of 
production shown in Figure 9. 
Figure 1 1 shows a sectional view of the appara- 
tus for forming linear ribs in the condition that 
heating panels are open. 

Figure 12 shows a sectional view of the appara- 
tus for forming linear ribs in the condition that 
heating panels are closed for compression. 
The numbers and characters in the figures 
have the meanings as listed in the following: 



1. 

2. 

21. 

22. 

23. 

24. 

3. 

4. 



5 

6 

7 

71 

72 

73 

74 

75 

76 

77: 

78: 



79: 

80: 

81: 

8: 

9: 

10: 
11: 



a roll of a material sheet 

a material sheet of a multi-layer resin 

film 

a multi-layer resin film 

a multi-layer resin film 

a multi-layer resin film of the bottom part 

a folding line 

a dancer roll 

an apparatus for folding a multi-layer 
resin film of the bottom part and transfer- 
ring the folded sheet, 
a lamination roll 
a transfer roll 

an apparatus for forming linear ribs 
a mold 

an upper female mold 
a lower female mold 
an upper heating panel 
a lower heating panel 
a liner protrusion 
a linear cavity 

an upper female mold having a cavity in 
it 

a lower female mold having a cavity in it 
an inlet for cooling water 
a protrusion 

a sealing unit for the bottom part 

a cooling unit of the sealed part at the 

bottom 

a sealing unit for the side edges 

a cooling unit of the sealed part at the 

side edges 
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1 2: a photoelectric tube for detecting the po- 
sition of cutting 

1 3: an apparatus for cutting 

14: an apparatus for winding a scrap 

15: a bag of the product 

A: a constriction 

B: a side edge at the upper part 

C: a side edge at the central part 

D: a side edge at the bottom 

E: a side edge at the top 

F: a heat sealed part at the edge of the 
bottom 

H: a side edge at the position of the folded 

line of the bottom part 
K: a punched hole 
Li : a rib 
L 2 : a rib 
P: a metal plate 



20 DETAILED DESCRIPTION OF THE. INVENTION 

As the multi-layer resin film used in the present 
invention, a long film sheet comprising, as the 
essential constituting layers thereof, a layer of a 

25 heat adhesive resin having a low melting point 
which can be sealed by heating at least as the 
innermost layer and a resin layer for providing 
stiffness to the multi-layer resin film at the outside 
of the layer of a heat adhesive resin. The resin of 

30 the outer layer has a higher melting point than that 
of the resin of the innermost layer. When a resin 
having particularly higher toughness is selected, it 
is more probable that the resin has a higher melt- 
ing point. 

35 A preferred laminated structure of the material 

sheet of the multi-layer resin film used in the 
present invention comprises a layer of a heat adhe- 
sive resin having a low melting point and a layer of 
a resin having a high melting point as the essential 

40 constituting layers thereof. Layers of other resins, 
such as a layer having gas barrier property and a 
layer having adhesive property, may be laminated 
between the two layers described above or at the 
outside of the layer of the resin having a high 

45 melting point. The adhesive property described 
above is the property to promote closer lamination 
of layers in the multi-layer resin film when the layer 
having the property is placed between the layers. 
As the material of the innermost layer of a 

so resin having the heat sealing property used in the 
present invention, a generally known resin having 
the heat sealing property can be used without any 
restriction. A resin having a melting point lower 
than that of the resin of the outer layer, such as 

55 polyethylene, polypropylene, polystyrene, an eth- 
ylene-vinyl acetate copolymer, polyethylene 
terephthalate and the like, can be preferably used. 
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> As the resin having a high melting point which 

provides toughness to the film, a resin having high- 
er toughness than that of the resin of the heat 
sealing layer, such as a nylon resin like 6-nylon, 
66-nylon or the like, a polyester resin like polyeth- 
ylene terephthalate, polybutylene terephthalate or 
the like, a polycarbonate resin, polypropylene, an 
ionomer, a polyether or the like, can be used 
without any restriction. 

As the resin layer additionally laminated to the 
material sheet comprising the two layers described 
above as the essential constituting layers thereof, 
layers having the same objects as the two layers 
described above may be laminated suitably and 
various kinds of layer providing other functions, 
such as gas barrier property, the adhesive property 
or the like, may be laminated suitably as well. As 
the layer providing the gas barrier property, a layer 
of an ethylene-vinyl acetate copolymer, a metal foil, 
a layer of polyvinylidene chloride or the like can be 
used. As the layer providing the adhesive property, 
a layer of a polyolefin modified with maleic anhy- 
dride, a layer of an isocyanate adhesive material or 
the like can be used. 

The process of the present invention can be 
applied through the following processes using the 
material sheet described above. 

The material sheet of a multi-layer resin film 
supplied from a roll of the material sheet is folded 
along the center line of the sheet in such a manner 
that the layer of the heat adhesive resin is faced 
inside. The sheet is then cut along the folded line 
to prepare two material sheets of the multi-layer 
resin film. 

The upper one and the lower one of the two 
material sheets thus prepared are fed to the upper 
face and the lower face of the mold of a plate 
shape in the apparatus for forming linear ribs, re- 
spectively, in a one-pitch movement and the ma- 
terial sheets are stopped there. Then, the upper 
female mold and the lower female mold are 
pressed against the material sheets from the upper 
side and the lower side, respectively, and ribs are 
formed by pushing the material sheets of the multi- 
layer resin film at the parts corresponding to the 
linear protrusions on the mold into the linear cav- 
ities of the female molds with the linear protrusions 
on the mold. The heated panels are moved closer 
to the female molds. The layer of the heat adhesive 
resin having a low melting point laminated at the 
opposite face of the material sheet of the multi- 
layer resin film is exposed at the part of the linear 
cavities of the female molds. The exposed part is 
softened by the radiation from the heated panels 
and take the shape corresponding to the linear 
protrusions on the mold. For pushing the female 
molds to the material sheets of the multi-layer resin 
film at the surfaces of the mold, the female molds 
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may be moved by a driving mechanism for the two 
female molds or the heating panels may be com- 
pressed together with the female molds by a driv- 
ing mechanism for the two heating panels while the 

5 driving mechanism for the two female molds is 
kept inactive. 

After the linear ribs are formed, the two heating 
panels alone are separated from the material 
sheets of the multi-layer resin film while the ma- 

io terial sheets are held with the two female molds on 
the mold. The linear ribs thus formed are fixed to 
the shape by cooling with the air and the process 
of forming linear ribs (1) is finished. In the present 
invention, the shape of ribs may be cooled and 

75 fixed by the natural cooling with the air as de- 
scribed above. However, forced cooling by blowing 
an air stream to the linear cavities of the female 
molds or by using a metal mold having a cooling 
mechanism using a fluid of a low temperature at 

20 the inside of the mold is preferable for decreasing 
time of the operation. 

The one-pitch movement adopted in the 
present invention can be conducted according to 
conventional methods used in the film processing. 

25 For example, the following method may be adopt- 
ed. The material sheet supplied continuously from 
the roll is temporarily stored in a storage part using 
flexibly moving rolls and the part of the material 
sheet of the one pitch length is intermittently 

30 moved to the processing apparatus from the stor- 
age part with the forced movement of pinches 
holding edges of the material sheet of the multi- 
layer resin film. 

The part of the sheet finished with the process 

35 of forming ribs is moved further to a table of the 
process of heat sealing by the one-pitch move- 
ment. The material sheet of the multi-layer resin 
film is treated with (2) the process of heat sealing 
at the places corresponding to the peripheral parts 

40 of the bag during the stopping period of the one- 
pitch movement. The heat sealed material sheet is 
then moved to (3) the process of cutting by the 
one-pitch movement and the peripheral parts of the 
bag are cut off to produce the bag. The scrap 

45 sheet remaining after the bag has been cut off is 
wound by a scrap roll. In the series of the pro- 
cesses described above, the material sheet of the 
multi-layer resin film is processed by moving to the 
process (1), the process (2) and the process (3), 

so successively in every one-pitch movement. The 
process (2) may be divided into several operations, 
such as two or more kinds of heat sealing oper- 
ations and cooling operations accompanying them. 
When (4) the process of fixing the formed 

55 linear ribs by cooling is conducted immediately 
after the process (1) of the present invention, the 
heating panels are separated from the multi-layer 
resin films after the heat adhesive resin layers of 

5 
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the multi-layer resin films are softened by the heat 
of the heating panels and the multi-layer resin film 
is cooled while the shape of the ribs are kept as 
they are formed. In the process (4), it is preferred 
that the cooling treatment is conducted quickly at 
the same position as that in (1) the process of 
forming linear ribs. 

In the process (2), a conventional process of 
forming a self-supporting bottom structure can be 
adopted. In this process, a folded film is inserted 
between the two multi-layer resin films having ribs, 
at least at one of the end parts of the two multi- 
layer resin films and then ,the films are heat seal- 
ed. Ribs may also be formed on the multi-layer 
resin films by (1) the process of forming linear ribs 
after the folded film forming the bottom part has 
been inserted between the films. 

In the process (2) of the present invention, for 
example, the heat sealing can be conducted by the 
process shown in Figure 9. 

When the two material sheets of the multi-layer 
resin film, 21 and 22, which have been put together 
as shown in Figure 10 and have ribs formed on 
them are fed to the position (a) in the process (1) 
shown in Figure 9 from the right side, a separate 
multi-layer resin film of the bottom part 23 which 
has been folded at the folding line 24 is fed to each 
of the upper edge and the lower edge of the 
material sheets. The folded multi-layer resin films 
of the bottom part are inserted into both edges of 
the material sheet of the multi-layer resin film hav- 
ing ribs and a W-shape shown in Figure 10 is 
formed at each side with the folded multi-layer 
resin film of the bottom part and the edges of the 
material sheets of the multi-layer resin film, 21 and 
22, placed at both sides of the folded multi-layer 
resin film as shown in the sectional view of Figure 
10. Thus, the laminate having the sectional struc- 
ture shown in Figure 10 is formed. Then, the com- 
bined material sheets are transferred to the position 
(b) where the metal plate P is placed by the one- 
pitch movement. When the combined material 
sheets of the multi-layer resin film are stopped, the 
specified heat sealed part at the bottom edge F is 
formed by the heat panels pressed to the metal 
plate over the material sheets. The heating panels 
are adjusted to a temperature higher than the melt- 
ing point of the heat adhesive resin having a lower 
melting point at the inside of the laminate and 
lower than the melting point of the resin having a 
higher melting point so that the heat adhesive resin 
having a lower melting point alone is heat sealed 
by melting when the heat panels are pressed to 
form the specified heat sealed part at the bottom 
edge F. 

The combined material sheets are then trans- 
ferred to the position (c) of a table for heat sealing 
side edges from the position of the metal plate (P) 



and stopped. The heat seal on the side edges are 
formed there. The combined material sheets are 
transferred to the position (d) for the process of 
cutting off. The bag is separated by cutting off the 
5 combined sheets at the periphery of the heat seal- 
ed parts. The scrap sheet remaining after the bag 
is cut off is wound by a roll. 

When the combined material sheets are cut off 
along the central line in the final process of cutting 

70 off (3), two bags are produced simultaneously at 
the upper part and at the lower part of the com- 
bined material sheets of the multi-layer resin film. 

When the folded material sheet of the multi- 
layer resin film for the bottom part is supplied to 

75 only one end of the material sheets and the heat 
sealed part of the bottom edge F is formed only at 
one end of the material sheets similarly, a self- 
supporting bag can be produced in the same man- 
ner as that described above except that the num- 

20 ber of the bag produced is a half of the process 
described above. 

When the process of forming the bottom struc- 
ture is conducted with only one end of the material 
sheet of the multi-layer resin film, another process 

25 of producing a bag having ribs may be adopted. In 
this process, the heat sealed part at the lower edge 
F shown in (b) of Figure 9 is formed before the 
process of forming ribs and side edges can be 
heat sealed after the process of forming ribs (1). 

30 In the above description of the processes, the 

heat sealing process of the side edges of the bag 
with the heating panels is made in every unit of the 
one-pitch movement for the simplicity. However, in 
the generally adopted process, the bags are placed 

35 in closest positions to each other and the whole 
area of the space between the bags is heat sealed 
successively with the heating panels. This process 
is more convenient from the point of view of ma- 
terial saving and efficiency. 

40 The process of the formation of ribs which is 

the main part of the present invention is described 
in more detail in the following. 

The mold used in the present invention has 
linear protrusions formed on both faces of a thin 

45 plate. Pattern of the linear protrusions is not par- 
ticularly limited so long as it can enhance the 
stiffness of the film. As the planar shape of the 
linear ribs, vertical curved lines, vertical straight 
lines, inclined curved lines, inclined straight lines or 

so a combination of these lines may be adopted. A 
shape having lines arranged parallel to the side 
edges of the bag is preferable. 

It is preferred that the shape of the bag having 
ribs of the present invention has a constriction at 

s fum*\? ne sid ^j»B?- rt of tne ba 9 because it increases stiff- 

ness of -the-foag. 

•fiber t-t : patent , . . . , - 

• As tne mold used in the present invention, a 

mold made of a metal or a material having a high 
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S melting point can be used. When a cooling mecha- 
nism is formed at the inside of the mold for cooling 
the mold immediately after the molding, a mold 
made of a metal having good thermal conductivity 
is preferable. 

The upper female mold and the lower female 
mold used in the present invention can be placed 
in close contact with the mold in such a manner 
that they can be opened or closed as desired by a 
driving mechanism. The female molds have about 
the same size as that of the mold and have linear 
cavities which penetrate the female molds and are 
placed at positions faced to those of the linear 
protrusions on the mold. In the present invention, 
the mold and the female molds may be designed 
to produce a single product at a time or may be 
designed in a several times larger size to produce 
several products at a time. 

It is preferred that the female mold is made of 
a thermally insulating material or has a structure 
having a cooling mechanism because softening of 
the multi-layer resin film in the parts other than the 
parts exposed at the linear cavity parts faced to the 
linear protrusions can be avoided. 

The part of the multi-layer resin film exposed 
at the linear cavities of the female mold alone is 
heated to soften the heat adhesive resin layer when 
the female mold is placed between the multi-layer 
resin film and the heating panel and the multi-layer 
resin film is heated 1 with the radiation from the 
heating panel. 

For the upper heating panel and the lower 
heating panel in the present invention, a metal 
plate having a heater in it can be used. When the 
heating panel is heated by adjusting the tempera- 
ture to a value higher than the melting point of the 
heat adhesive resin in the multi-layer resin film and 
lower than the melting point of another resin at the 
surface of the material sheet of the multi-layer resin 
film and moved close to the multi-layer resin film 
formed to the shape of ribs by the protrusions on 
the mold, the heat adhesive resin at the innermost 
layer of the multi-layer resin film alone can be 
softened. 

The present invention has the characteristic 
that the heat adhesive resin protruded in the shape 
of a rib by the protrusion on the mold can be fixed 
to the shape of a rib by cooling the resin. 

After the heat adhesive resin has been soften- 
ed by the heating panels, the heating panels alone 
are moved away from the female molds while the 
female molds are kept pressed to the mold and the. 
ribs can be fixed by natural cooling of the resin. 
The ribs can also be fixed by cooling with a stream 
of air blown to the cavity part or by rapidly cooling 
with a stream of cooling water or cooling gas at the 
inside of the mold. 



When the ribs are fixed by the layer of the 
cooled and solidified heat adhesive resin, the layer 
of the resin having a higher melting point which is 
not softened at all by the treatment of forming ribs 

5 is deformed to have a shape similar to the shape of 
the cooled and solidified heat adhesive resin. Thus, 
convex ribs having the approximately same shape 
as that of the linear protrusion on the mold are 
formed on the surface of the layer of the resin 

io having a high melting point and higher toughness 
when the shape of the whole multi-layer resin film 
is observed after the cooling. 

Figure 8 shows a perspective view of the pack- 
aging bag having linear ribs of the present inven- 

75 tion when it contains a fluid commercial product. 
The packaging bag has a high stiffness because it 
has ribs Li and U convex to the outside on the 
surface of the bag. It can be handled almost in the 
same way as a glass bottle. 

20 To summarize the advantages obtained by the 

invention, the packaging bag obtained by the pro- 
cess for production of a bag having linear ribs of 
the present invention has higher resistance to in- 
ward deformation of the bag at the positions on the 

25 linear ribs and has a higher stiffness of the bag 
because it has ribs formed on the faces of the bag 
in the shape convex to the outside. The bag can be 
produced continuously and efficiently by the pro- 
cess of the invention. 

30 Particularly, the self-supporting bag produced 

by the process of the present invention has such a 
stiffness that the bag can be handled with a single 
hand almost in the same manner as a glass bottle 
for discharging the fluid content. . 

35 The present invention is described more spe- 

cifically with reference to the figures of an example. 

Figure 6 shows a plan view of a bag having 
ribs produced by the process of the example of the 
present invention. Figure 7 shows a sectional view 

40 of said bag cut at the center line S-S. 

The bag of the present example has a height 
(length to the vertical direction) of 200 mm, a width 
along the bottom edge D of 110 mm and a width 
along the top edge E of 65 mm. The width along 

45 the bottom edge of 110 mm is kept in the area 
from the bottom to the position of the central side 
edge C which is at the height about a half of the 
height of the bag. The width is decreased to 83 
mm at the position of constriction A about 20 mm 

so higher than the central side edge and then in- 
creased to 90 mm at the position of upper side 
edges B about 20 mm higher than the position of 
the constriction. The width is decreased to 65 mm 
at the position along the top edge E as described 

55 above. 

On the surface of the bag, two convex ribs 
having a shape of curved line, Li and L2, are 
formed symmetrically along the side edges from 
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the part close to the bottom to the part close to the 
top as shown in Figure 6. The bag has four ribs in 
all because similar ribs are formed also on the 
other surface of the bag. Height of the rib from the 
face of the bag is about 0.4 mm. 

The self-supporting bag of the present inven- 
tion exhibits a high degree of the self-supporting 
property because the stiffness is kept in the area 
extending to the top of the bag by the constriction 
of the width of the bag at C-A-B and the structure 
having four ribs on the surface of the bag. 

The bag of the present example is composed 
of two multi-layer resin films forming the two faces 
of the bag, 21 and 22, and a multi-layer resin film 
of the bottom part 23. The films are put together at 
the edges in such a manner that the layers of the 
heat adhesive resin are faced to each other and 
heat sealed by heating from the outside with heat- 
ing panels which are heated to a temperature high- 
er than the melting point of the resin having a lower 
melting point. 

In the side edge parts ranging from the top of 
the bag E to the position of the folded line of the 
film of the bottom part H (at the height of the 
folded line 24 of the multi-layer resin film of the 
bottom part 23) extending through B, A and C (the 
parts from E to H in the shaded area in Figure 6), 
the multi-layer resin films forming the two faces, 21 
and 22, are directly heat sealed to each other. In 
the side edge parts below H, the multi-layer resin 
film of the bottom part 23 is inserted in the folded 
form. Therefore, the edges of the multi-layer resin 
films, 21 and 22, are put together through the two 
edges of the folded multi-layer resin film of the 
bottom part 23 inserted between them at the inside 
of the side edges at the bottom D. The folded 
multi-layer resin film of the bottom part 23 has 
punched holes K and the multi-layer resin films 
forming the two faces of the bag, 21 and 22, are 
directly heat sealed to each other in the area of the 
punched holes. 

In the heat sealed part at the bottom edge F 
excluding the side edges D, sheets forming the 
bag are heat sealed in such a manner that the 
bottom edge of the multi-layer resin film 21 is heat 
sealed to an edge of the folded multi-layer resin 
film of the bottom part 23 faced to it and, sepa- 
rately, the bottom edge of the multi-layer resin film 
22 is heat sealed to the other edge of the folded 
multi-layer resin film of the bottom part 23 faced to 
it. Therefore, in the area other than the side edges 
at the bottom D, the two edges of the folded multi- 
layer resin film of the bottom part 23 are not heat 
sealed to each other but placed in a separated 
form. 

For heat sealing the multi-layer resin films to 
form the bag of the example in the present inven- 
tion, the heat sealing part at the bottom edge F is 
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heat sealed from the outside with the heating pan- 
els which are adjusted to a temperature between 
the melting point of the heat adhesive resin having 
a lower melting point and the melting point of the 

5 resin having a higher melting point and separate 
heat sealed bottom edges, F are formed between 
each of the two edges of the folded multi-layer 
resin film of the bottom part 23 and each of the 
bottom edges of the multi-layer resin films, 21 and 

10 22. Then, the side edges at the bottom D and side 
edges C, A, B and E are heat sealed to produce 
the bag. In the present example, the process of 
forming ribs is added to the process described 
above. 

rs Figure 1 shows the outline of the apparatus for 

production of the bag having linear ribs of the 
present invention. Figure 2 is a perspective view 
showing a part of the apparatus shown in Figure 1. 
In Figure 1 , the long sheet of the material sheet 

20 of the multi- layer resin film 2 (composition, a two- 
layer film prepared by laminating a polyethylene 
film of 140 urn thickness and a stretched 66 nylon 
film of 15 urn thickness; the total thickness, 160 
urn; width, 550 mm) is supplied from the roll of the 

25 material sheet of the multi-layer resin film 1 shown 
at the right end of Figure 2. It is then pulled 
through dancer rolls 3 and rotated by 90 degrees 
with a direction guide (not shown in the figure). It is 
then cut with a cutter at the center of the sheet 

30 along the longitudinal direction of the sheet and 
separated into two sheets of the multi-layer resin 
film, 21 and 22. 

The folded multi-layer resin film of the bottom 
part 23 is supplied from the folding and feeding 

35 apparatus for the multi-layer resin film of the bot- 
tom part 4 and inserted between the two sheets of 
the multi-layer resin film separated to the upper 
position and the lower position as shown in Figure 
1 at the position of the edge of the sheets. The 

40 combined films are laminated together with lamina- 
tion rolls 5. The laminated film is then transferred 
by transfer rolls 6 with the one-pitch movement and 
fed to the apparatus for forming ribs 7. The linear 
ribs having the shape of curved lines described 

45 above are formed on the multi-layer resin films, 21 
and 22, using this apparatus. 

In the next process at the heat sealing unit of 
the bottom part 8, a metal plate is inserted be- 
tween the sheets of the folded multi-layer resin film 

so of the bottom part 23 which has been inserted 
between the edge parts of the upper and lower 
multi-layer resin films, 21 and 22, corresponding to 
the bottom parts of the bag. The heat sealed part 
at the bottom F is formed between the bottom 

55 edges of the multi-layer resin films, 21 and 22, and 
the edges of the multi-layer resin film of the bottom 
part 23 by pressing them for heat sealing from the 
outside. The heat sealed part F is cooled with a 

8 
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cooling unit for the bottom sealing 9. When the 
heat sealed part at the bottom F has a shape 
concave at the center as shown in (b) of Figure 9, 
stability of the bag at the bottom part can be 
further enhanced. 

After the heat sealed part at the bottom F has 
been formed, the multi-layer resin film is trans- 
ferred to the sealing unit for side edges 10 with 
transfer rolls 6. Side edge parts ranging from D to 
E through C, A and B are heat sealed using the 
heat sealing unit for side edges 10. The heat 
sealed parts are cooled using the cooling unit for 
side sealing 11. The position for cutting is detected 
by a photoelectric tube for detecting the position of 
cutting 12. The bag of the product 15 is obtained 
by cutting off from the film with the apparatus for 
cutting 13. The remaining scrap sheet is wound by 
the scrap winding apparatus 14. The top edge of 
the bag is sealed after the bag is charged with a 
content. 

As shown in Figure 2, the apparatus for for- 
ming linear ribs 7 has the mold 71 at the center, 
the upper female mold 72 and the lower female 
mold 73 at the upper position and at the lower 
position of the mold, respectively, and the upper 
heating panel 74 and the lower heating panel 75 at 
the further upper position and at the further lower 
position of the female molds, respectively. The two 
long sheets of the multi-layer resin film, 21 and 22, 
are fed to the apparatus for forming linear ribs 
separately at the upper position and at the lower 
position of the mold 71 while the folded multi-layer 
resin film of the bottom part 23 is kept between the 
edges of the sheets. 

The apparatus for forming linear ribs 7 which is 
the characteristic of the present invention is de- 
scribed in more detail. 

Figure 3 and Figure 4 show sectional views of 
the apparatus for forming linear ribs when the heat- 
ing panels of the apparatus are open and closed 
for compression, respectively. In the apparatus for 
forming linear ribs, the upper female mold 72 and 
the lower female mold 73 are placed at both sides 
of the single mold 71 . The upper heating panel 74 
and the lower heating panel 75 are placed at both 
sides of the combined mold and female molds. The 
female molds, 72 ad 73, are equipped with a 
mechanism for pressing them to the mold 71 from 
both sides and can hold the multi-layer resin films 
on the mold 71. The upper heating panel 74 and 
the lower heating panel 75 can simultaneously 
compress the three pieces composed of the mold 
and the two female molds together from both sides 
using a mechanism as shown in Figure 4. The 
compression can also be released using the 
mechanism as shown in Figure 3. The compression 
and the release can be repeated alternately. 



The upper multi-layer resin film 21 and the 
lower multi-layer resin film 22 separated in the 
preceding process are fed to both sides of the 
mold 71 equipped with a cooling apparatus (not 
5 shown in the figures) intermittently with the one- 
pitch movement in such a manner that the polyeth- 
ylene layers are faced to the mold. The multi-layer 
resin film of the bottom part 23 is not related to the 
operation of forming linear ribs because it is placed 

to at the edge of the film. The multi-layer resin film of 
the bottom part 23 may also be inserted after the 
process of forming linear ribs is finished. 

The mold 71 has a shape of a plate having 
about the same size as that of the bag. On both 

75 faces of the mold, linear protrusions having the 
same shape as that of the linear ribs shown in 
Figure 6 are formed. The linear protrusions have a 
width of 0.5 mm and a height of 0.5 mm. 

The upper and lower females molds, 72 and 

20 73, have a shape of a sheet having the same size 
as that of the mold. They are made of a thermally 
insulating material and have the linear cavities 77 
penetrated through the sheet and having the shape 
corresponding to that of the linear protrusions. 

25 In the present invention, the female mold can 

be cooled at the inside by using a mold having a 
cavity in them and passing cooling water through 
the cavity. Figure 1 1 shows a sectional view of the 
apparatus for forming linear ribs in the condition 

30 that the heating panels are open. Figure 12 shows 
a sectional view of the apparatus for forming linear 
ribs in the condition that the heating panels are 
closed for compression. Through the upper female 
mold 78 having a cavity in it and the lower female 

35 mold 79 having a cavity in it, cooling water is 
passed from an inlet of the cooling water 80 (an 
outlet of the cooling water is not shown in the 
figures.) to prevent increase in the temperature of 
the female molds by the heat of the heating panel. 

40 Therefore, temperature of the heating panels can 
be adjusted to a higher value within the range 
lower than the melting point of the resin having a 
high melting point in the multi-layer resin film and 
productivity of the process for formation of linear 

45 ribs can be increased. The heating panels shown in 
Figure 10 and Figure 11 do not have a shape of a 
simple flat plate but have protrusions 81 which fit 
the linear cavities 77 in the upper and lower female 
molds. Thus, the parts of the linear ribs on the 

50 multi-layer resin film can be heated exclusively and 
efficiently. 

When the movement of the multi- layer resin 
film fed to both sides of the mold 71 by the one- 
pitch movement of the transfer rolls 6 as shown in 
55 Figure 2 stops, the upper female mold 72 and the 
lower female mold 73 are pushed to the multi-layer 
resin films, 21 and 22, at both sides of the mold 71 
from both sides by a driving mechanism (not 



NSDOCID: <EP 063434iAl_l_> 




17 EP 0 



shown in the figure) to hold the multi-layer resin 
films. Then, the upper heating panel 74 heated to 
170°C is moved downward and the lower heating 
panel 75 heated to 170 # C is moved upward both 
by a driving mechanism of the heating panels (not 
shown in the figure). Parts of the multi-layer resin 
films, 21 and 22, are pushed into the linear cavities 
77 of the upper and lower female molds by the 
protrusions 76 on the mold 71 and the remaining 
part of the films are pressed to the face of the 
mold 71 by the sheet parts of the upper and lower 
female molds. 

When the multi-layer resin film is kept strongly 
pressed in this condition for 1 second, the nylon 
layers in the multi-layer resin films, 21 and 22, are 
softened to some degree by the heating panel of 
170°C though they do no melt. The polyethylene 
layers at the other side are softened as well. 

Then, the heating panels are released by mov- 
ing them to the opposite directions to the above 
and separated from the multi-layer resin films. The 
multi-layer resin films, 21 and 22, on which linear 
ribs are formed are kept pressed to the mold 71 by 
the driving mechanism for the female molds and 
cooled with a strong air stream (1 5 ° C, for 2 sec- 
onds) while the shape of the linear ribs are kept. 
Thus, the shape of the linear ribs is fixed. The 
upper female mold 72 and the lower female mold 
73 are released and the multi-layer resin film is 
peeled from the mold 71. Thus, the multi-layer 
resin films having linear ribs, 21 and 22, are pre- 
pared. By moving the multi-layer resin films by one 
pitch, the next pair of the multi-layer resin film is 
fed to both sides of the mold. The above oper- 
ations are repeated. 

As another process of cooling, the heat adhe- 
sive resin layer may be cooled with water or air at 
the inside of the mold 71 . 

By the processes described above, linear ribs 
having protruded shapes can be formed on the 
whole layers of the multi-layer resin film. 

Then, heating panels are pressed to the metal 
plate inserted to the inside of the folded sheet 
which is inserted between the edges of the multi- 
layer resin films, 21 and 22, in such a manner that 
the sectional structure has a W shape and the heat 
sealed part at the bottom edge F is formed. Thus, 
the structure of gazette folding having a W-shape 
is formed at the bottom part. The parts correspond- 
ing to the peripheral edges of the bag are heat 
sealed. As the result of the processes described 
above, a material sheet of the multi-layer resin film 
on which the bags are formed continuously as 
shown in Figure 5 is obtained. The bag can be 
obtained by cutting off from the material sheet thus 
obtained. 
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Claims 

1. A process for production of a bag having linear 
ribs comprising: 
s (1) a process of forming linear ribs on ma- 

terial sheets of a multi-layer resin film which 
comprises: using an apparatus for forming 
linear ribs which has a mold of a plate 
shape having linear protrusions on both 

10 faces thereof, an upper female mold and a 

lower female mold placed, respectively, at 
the upper side and the lower side of the 
mold, having penetrated linear cavities at 
positions corresponding to the linear protru- 

76 sions on both faces of the mold and ca- 

pable of opening or closing as desired, and 
an upper heating panel and a lower heating 
panel placed, respectively, at the upper side 
of the upper female mold and at the lower 

20 side of the lower female mold and capable 

of opening or closing as desired, placing 
the material sheet of a multi-layer resin film 
containing a layer of a heat adhesive resin 
having a low melting point as a surface 

25 layer thereof in each of the space between 

the mold and the upper female mold and 
the space between the mold and the lower 
female mold in such a manner that the 
layers of the heat adhesive resin having a 

30 low melting point are faced to the mold, 

pushing the material sheets of the multi- 
layer resin film at linear parts over or below 
the linear ribs on both faces of the mold into 
the linear cavities in the female molds by 

35 pressing the upper female mold and the 

lower female mold toward the mold with a 
driving mechanism of the female molds or 
with compression of the heating panels from 
outside of the female molds, and moving 

40 the upper heating panel and the lower heat- 

ing panel heated to a temperature of or 
above the softening point of the heat adhe- 
sive resin having a low melting point toward 
the mold from outside of the female molds 

45 with a driving mechanism of the heating 

panels; 

(2) a process of heat sealing the material 
sheets of the multi-layer resin film having 
linear ribs at the parts corresponding to the 

so peripheral heat sealing parts necessary for 

forming a desired bag; and 

(3) a process of cutting off and separating 
the bag from the heat sealed material 
sheets of the multi-layer resin film having 

55 linear ribs. 

2. A process for production of a bag having linear 
ribs as claimed in Claim 1, wherein the pro- 

10 
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cess comprises (4) a process of fixing the 
linear ribs by cooling immediately after the 
process (1). 

3. A process for production of a bag having linear 
ribs as claimed in Claim 1 or 2, wherein the 
process (2) comprises inserting a separate fol- 
ded material sheet of a multi-layer resin film 
for the bottom part between edges of the two, 
material sheets of a multi-layer resin film in 
such a manner that the layers of the heat 
adhesive resin are faced to each other and the 
edges of the two material sheets and the in- 
serted folded sheet form a W-shape. connect- 
ing the two material sheets of a multi-layer 
resin film as a continuous sheet through the 
folded material sheet of a multi-layer resin film 
for the bottom by heat sealing each end of the 
folded material sheet of a multi-layer resin film 
for the bottom separately to each lower edge 
of the material sheets of a multi -layer resin 
film, and heat sealing the parts corresponding 
to the side edge parts of a bag. 

4. A process for production of a bag having linear 
ribs as claimed in Claim 1, 2 or 3, wherein the 
mold of a plate shape has a cooling mecha- 
nism. 

5. A process for production of a bag having linear 
ribs as claimed in Claim 1, 2, 3 or 4, wherein 
the upper female mold and the lower female 
mold are made of a thermally insulating ma- 
terial or have a cooling mechanism. 

6. A process for production of a bag having linear 
ribs as claimed in Claim 1, 2, 3, 4 or 5, 
wherein the linear ribs have a planar shape of 
vertical curved lines, vertical straight lines, in- 
clined curved lines, inclined straight lines or a 
combination of these lines. 



9. A process for production of a bag having linear 
ribs as claimed in Claim 1, 2, 3, 4, 5, 6. 7 or 8, 
wherein the bag has the self-supporting prop- 
erty. 

5 
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7. A process for production of a bag having linear 
ribs as claimed in Claim 1, 2, 3, 4, 5 or 6, 
wherein the bag has side edges having a 45 
shape with constriction. 

8. A process for production of a bag having linear 
ribs as claimed in Claim 1, 2, 3, 4, 5, 6 or 7, 
wherein the multi-layer resin film of the ma- 50 
terial sheet has the outermost layer of a resin 
having a melting point higher than that of the 
heat adhesive resin in the innermost layer and 

the heating panels are heated to a temperature 
higher than the melting point of the heat adhe- 55 
sive resin and lower than the melting point of 
the resin of the outermost layer. 
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